SUMMARY The recent sight system requires high stabilization functions for the longer range of observation and the higher kill probability. To this end, it is necessary to compensate rotational disturbances which are not stabilized with the conventional 2-axes stabilization system. This paper proposes a simple method on the rotational motion estimation for the stabilization of the sight system.
Introduction
The sight system mounted on the vehicle such as main battle tanks requires high stabilization function which removes all of the translational and rotational motion disturbances under stationary or moving conditions. In order to eliminate the disturbances which come from vehicle engine, cooling pan, and irregular terrains, the conventional system adopts just 2-axes mechanical stabilization using inertial sensors because the 3-axes mechanical stabilization is too bulky and expensive. However, the modern fire control system demands more accurate 3-axes stabilization performance including pitch, yaw, and roll axes for the longer range observation and the higher kill probability. In case of the 2-axes mechanical stabilization system, the uncompensated roll component of the unwanted motion is presence, which causes the deteriorated performance of the object detection and recognition. As a simple approach for the 3-axes stabilization, we are considering digital image stabilization (DIS) for the roll motion which was not compensated in the 2-axes stabilization system. DIS is the process of generating the compensated video sequences where any and all unwanted camera motion is removed from the original input video sequences. Several studies on DIS have been presented such as global motion estimation using local motion vectors a) E-mail: noh317@palgong.knu.ac.kr ment and produce poor performance when the image fluctuation contains rotational motion dominantly. In addition, the multi-resolution feature based motion estimation scheme [6] has been presented for the rotational motion estimation. However, it needs to predetermine prominent features such as the horizon. Chang [7] proposed digital image translational and rotational motion stabilization using optical flow technique. The algorithm estimates the global rotation and translation from the estimation of angular frequency and rotational center. However, it contains time-consuming process since it finds the rotational center by searching basis, which is not appropriate to the real time application.
In this paper, we present a simple algorithm on the rotational motion estimation for the 2-axes stabilization of the sight system. The proposed algorithm estimates the rotational center from the zero-crossing points of directions of local motion vector obtained by block matching algorithm (BMA). And then, rotational angle is computed from the special subset of motion vector. Finally, global motion field is defined in terms of the rotational center and the angular frequency. The motion compensation process is achieved by the bilinear interpolation method. The experimental results show the improved stabilization performance compared with the conventional DIS algorithm.
Digital Image Stabilization
The proposed simple digital image stabilization algorithm is basically composed of two main modules: motion estimation and compensation.
Motion estimation
Global motion field, it has the motion of the frame, is obtained by evaluating local motion vectors between consecutive frames in the original input video sequence. In this paper, there is an assumption that only rotational disturbance is presence in the input image sequence because the translational disturbance is removed by the mechanical 2-axes stabilization system. Therefore, this paper represents global motion field as the rotational center and angular frequency.
